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Foreword _

The Mesa Public School Diétrict covers grades K through.
12. It'serves approximately 30,000 students with 25 elementary
schools, 6 junior high schools and 4 senior high schools.

It is the major function of the Mésa Public Schools Depart-
ment of Research and Evaluation.to provide information tq
decision makers. This information shbuld be timely, valid,
reliable, and of sufficient depth, yet concise enough to speak
squarely to the issues. at hand. The decision makers noted
above range from the classroom teacher’to the superintendent
of the district; depending upon the need for specific informa-
tion. Persuant to the accomplishment of this task, the Depart-
ment has'developed what they consider a viable methoa of comparing

achievement in basic skills at the unit level. This report then

is the type of report that is furnished to district administra---- - -

tors so that they in turn can develop specific objectives at the

unit level based on as much information as possible.

Int:qduction B T

One ofvthe major problems in determining if a given basiq
skill program at a school. is performing up to expectation is
in détermining what yardstick is availéble for measuring the
achievement in the basic skill area. A number of yardsticks
or methods are certainly available and used. One is the use
of longitudinal data to determine program effectiveness. 'Al—

though this type of information can be used to determine chénges

over years;, aésuming the populations: have remained constant,
the information cannot by itself be used to determine the effec-

tiveness of a given program. One other method used is com-
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paring the 'scores at .a given school with a norm value. The
drawbacks in this case are the séme as those whenever norm-
referenced data are.used, that is, is the norm a rea;istic

oﬁe for the particular district and the individual ‘school that

is being used in the comparison? As can be seen from Figure 1,
when comparing the elementary schools 'in the Mesa district to

the norm mean all but two -schools equél or exceed the norm.

This could lead to the'éonclusion, which may be erroneous, that
everything is fine in River City. The students in the Mesa
district, however, haQe above average I.Q. scores, the median
income of the families are above average and.the percent of
minorities 1is lowe; than the national average. If these and
other factors are incorporated in the analysis, one must questibn
the advisability of resting on the.laurels of the schools'
- reading scores. Another method to determine program effectivé—
ness is to set or determine a givén criterion for a partiéular
school. This method also has drawbacks, the main ones being -
the difficulty of*determining an individual school criterion

and the lack many times of objectivity in the task of setting
realistic objectives for’determining program effectiveness at

an individual school. T U O

Still another method,would.bewtqwusemthe,district;mean~as ~~~~~~ S—

the. standard and compare all the schools' acﬁievement with' the
mean score.plus or minus some tolerance on this particular
achievement factor. Figure 1 shows what happens when this

method is used. The mean results of the third grade Stanford

EPYWO.L

wuead™

reading test are presented by school. The tolerance was deter-
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Figure 1
Mean Third Grade Stanford Réading Scores by School
with Corresponding Tolerance Interval About District Mean




that is, tolerance limits ofj2.95 to 3.33 about_a mean of 3.14.
As can be seen,>7 of the 25 schools fall Qiﬁhin the range
about the mean with 8 above 'and lOlbelow the range. Thus,
it would appear that student achievement in the Mesa"gigtrict
is at leaét satisfactory for 60% of. the schools. Here again,m
. as in the example where a national norm valﬁe was used; ﬁhéré7
is not sufficient.information to judgé that the reading program
at Washington is outstanding, that at Héle satisfactory and
that at Franklin poor.  .To really consider the programs at
‘these schools one must consider that the mobility rate at
Frankling is over 50% during the year, i.e;, more éhan 50% of
the students at Franklin are new to the school dqring ﬁhe school
year. The absence rate at Franklin is among the highest in the
district. The converse of these factors is true for Washington
with Hale somewhere in between. When one considers the reading
scores compared to the district méan, therefore, is this a gbdd
yardstick for measuring program effectiveness? |

It is not being said that the above examples qf the use . of
data orx informatioh are not valia and-usefulbmethods of ﬁsiﬁg |
the information. What is being‘said is that there is a need for

a new yardstick for comparing achievement in the basic skill

areas.... One that attempts to overcome the.deficiencies. noted . . ..

in the methods previously discussed. This is not to say that
one method can overcome all deficiencies, but it is apparent

that a need exists for an additi?nal yardstick to £ill thé gap
in the current measuring devices. This paper, then, addresses

'this_need and proposes the use of multiple regression techniques

in developing such a yardstick.
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Me thod

One of the major.problems in determining if a given pro-
gram at a school is performing up to expectation is in findiﬁg
comparable data on wﬁich to base the decision. In this docu-
meht,van attempt is made to furnish the building administrators
with data that can be used to make this kind of judgment.

Six criterion factors were selected for the investigatioh.
These factors are: third grade Stanford reading scores, fifth
grade Stanford reading scores, third grade critericn reading
and math scores, and sixth grade criterion reading and math
scores. Data were then collected on factors that could be used
to predict the values of these factors for each school for the
l975—76 school year. The values of these factors can be found
in the Mesa Schocl Profile 1975-76. Step-wise multiple regres—
sion technlques were then used to determine which were the best
predlctlon factors (see Appendlx) These factors were then - - - N
used to come up with a predicted value or an expected value
for a given school. The prediction equations take into account
the selected demographic factors or prediction factors in
arriving at the predicted value. The building administrator
can then use these predicted values to compare to the actual
values forvlast year.

" THé definition of the different criterion and prediction

factors that were used 1n this study are given below.

Criterion Factors

1. Third Grade Stanford This is measured by the average

Reading : third. grade readlng score achieved
on the Stanford given in October
1975 76.
2. Fifth Grade Stanford This is measured by the average
Mathematics fifth grade math score achieved
: on the Stanford glven in October

T




Third Grade Criterion
Reading

Third Grade Criterion
Mathematics

Sixth Grade Criterion
Reading

t- ¢ - ¢

Sixth Grade Criterion
Mathematics

-

Prediction Factors

1.

School Type

o
Student Inward
Mobility Rate

Ethnicity

Student Intellectual
Level

‘Expenditure per

Student' T

This is measured by the average
percent correct attained by the
third grade students on the district
criterion~referenced reading test
administered in May.

This is measured by the average
percent correct attained by the
third grade students on the district
criterion~referenced math test ad-
ministered in May.

This is measured by the average
percent.correct attained by the -
sixth grade students on the district
criterion~referenced reading test
administered in May.

This is measured by the average
percent correct attained by the
sixth grade students on the district
criterion-referenced math test ad-
ministered in May.

School type was simply coded by
type of school. This factor was
included more for prediction of
plant vandalism then cognitive

scores. The newer plant designs
are more vandalism preventative.

This was measured by taking the
aggregate total of the new stu-
dents during the school year and
dividing that by the ‘aggregate
total of all students at that

"specific school during that year.

This was measured by taking the
total number of Anglo students

at the end of the school year and
dividing by the total number of
students at the end of the school

‘year.

This is measured by the average
second grade score on the Otis-
Lennon test glven in. October 1975- 76

This was measured by the total

teacher expenditure plus the ex- .
pendlture for books -and- supplles R
for a given school divided by.:

~the student populatlon at that.
school . S



6. Student Absence Rate This was measured by taking the
total number of student absences
at the school and'dividing by
the total student population at
the given school.

7. Teacher Academic Level This was measured by taking the
' total teacher population at a
given school at the end of the
school year and dividing it into
the total number of teachers with
only bachelors degrees.

8. Teacher Experience " This was measured by taking the
Level o total number of teachers with over
6 years of experience at the end
of the school year and dividing
by the total number of teachers
at the given school.

9. Teacher Ethnicity . This was measured by taking the
' total number of Anglo teachers
at the end of the school year and
dividing by the total number of
- ' teachars at the end of the school
: ‘ __year. ‘
10. Teacher Absence Rate This was measured by taking the
: . total number of teacher days absent
. and dividing by the total number
‘of teachers at the given school.
11. Percent of Openness ' This was measured by taking the .
: estimated physical percent of
openness at each school.
In addition to the predicted values for each school the

standard error of these estimates were determined.

Results
Table i presents the actual values for each of the cognitive

criterion factors along with the corresponding determined pre-
dicted values for th=a factors. Those cases in which the actual

~value fell below the predicted value by 3 times the standard error.

- of the estimate are'highlighted. In the ease of the‘third grade
cfiterion-maﬁh, none ef'the:pfedicﬁion'feetors'were found to

'_ heyerhighbpredictagiliﬁy. ‘Thedbeet‘eseiﬁaﬁedef‘en exeected_vH

-9




Table I

Actual versus P'redicted Values
for Selected Cognitive Criterior. Factors

3rd Grade |[|3rd Grade | Stan. 3rd | Stan. 5th || 6th Grade || 6th Grade
Crit, Math||Crit. Rdg.] Gr. Rdg. Gr. Math [[Crit, MathfCrit, Rdg.
—School Act.lPred.llAct. | Pred.jAct. | Pred.l Act.|Pred.|Act. Pred.[Act.]|Pred.
Adams g7 | 80 | 86 | s2 ['2ion|ba¥alls.2 | s.1|i6al)e%| 86 | o
Edison 80 80 4 3.3 ;5.5 5.6 76 71 92 89
Eisenhower A 5.4 | 5.2 66| 69 || 86| 87"
Emerson 5.5 53| 79| 71 94 | 90"
Field 5.3 | 5.1 67| 68 | 88 | 89
Franklin g4 | 80 | 83| 81 [2.7 | 2.8)4.8| a.8] 63| 62 | 85| 83
Hale 85 | 80 || 84 | 83 |3 3fl5.3 | 5.2 70 | 69 | 88 | 89
Hawthorne’ 87 | 80 89 | 85 3.8 | 3.4 5.6 | 5.6 90 | 89
Holmes 88 80 9 3.0 | 4.9 4.9 86, 86
Jefferson 79 80 .9 2.9 . 88 87
Keller. 82 80 .9 2.6 (4.9 4.5 78 62 90 86
_Lehi'
Lincoln
Lindbergh
Longfellow
Lowell
Redbird
Rooéevelt
Salk
Stevenson
| Taft
Washington
Webster
| Whitman

| Whittier




value is, therefore, the disﬁrict mean which is presented in
Table I. ‘

To %llustrate this method further, Figure 2 presents a
graphic example of the results. Thifd grade mean Stanford
reading scores are presented by school. The expected or pre-
dicted values are 51s¢'p18££éq with coffééﬁchdiﬁcuﬁclerance
intervals. By comparing Figure 1 with Figure 2 the difference
in the results of the use of different yardsticks is quite
evident. For example, Hale School was reading significantly
above the national norm and well within the tclerance limits
about the district mean. When the demographic characteristics
of the Hale students are taken into account, however,'and a
predicted value for the Stanford third grade reading scores
was’determined, it can be seen from Table I and figure 2
that Hale School is in fact reading_below their predicted
value and significantly below. By contrast, Franklin School,
which when using the twc other yardsticks was readiné below the
national ﬁcrm and significantly bclow the district mean, was
within its individual tolercnce level when the demographic
characteristics of the students were taken into account through
the use of a multiple regression framework,vrThe third schcol,'
Washington, which was used in the previous example was reading,
34, far above the national norm of 2.8, significantly agove the
district mean of 3.1; but when the demoéraphic characteristics

of the students were incorporated in the analysis, it was found

that the students at Washington were reading below what would-

be expected of them. The value was still Witﬁin the fhdf?idual'

tclerance level, but it certainiy does nct show the outstanding-

11



YIILLIHM

NOLONIHSYM

ITIATISO0d

JNIOHINVYH

—— A, ...avfaﬁ.ma
NVWILIEM

¥IISaIM

TTIIMOT
MOTIZIONROT

HO¥3IEANTT

eI

HTTODNT!
IHTT

HITTIA

e b Y ok
RN

NOS¥ZIIAL

=4
1]
[9)
=

\

Nationéi
Norm

(2.8)

NOSHIWA

$10sIa2

SIKYQaY

JIAMOHNISII

NITINYI I

O < o
. . .
™ ™ ™

2.6

Figure 2

Mesa Third Grade Stanford Reading Scores by School

dual Tolerance-Intervals-

A O3
.w i
T
o
—
o
o
-
Lol
o
o}
0,
0
]
Y]
Y
ﬁnw
: 1]
ol 3
42! .M
=
3 >
: - g
i ]
Iyt
o
.M Ceed
Lo
ot o
N Y
: o
o

9 FI‘\'ctuéjvaJk.fk‘Ja lue

FullToxt Provided by ERI

7

e



i
........

norm or district mean. Similar procedures and analyses are.

used for each of the criterion factors when anaiyzing the pro-
grams for each of the individual schoo? "

Carrying the analysis one ste: ” 100l achievement
versus their potential as determined , t.u prediqtgd.values
were- summed over the six cfiterion fab;q;s.‘ A simple plus
minus séheme was used in this analysis. The.d-"iations,
being coded simply @s a plus 1 or a minus 1, « e summed over
the six criterion variables and the schbols wére grouped .
according to:

Schools performing above potential

Schools performing at potential

Schools performing below‘potential

Table II presents the results of this analysis.

Summary and Conclusions

The Mesa Public Schools have been using this yardstick for
comparing achievement in the basic skill areés for the last
three' years. It certainly is not used in isolation, but is one i
more added bit of information furnished to the superinﬁendency
SO that they in turn can work with the unit level administrators
in setting up specific goals and objectives at the unit level.
Other measures are also furnished to the superintendency. The
district mean is taken into account, the national norm value
is considered, longitudinal data is examined, but when all is
said and done the demograéhic characteristics of the students
or the clientele that is actually served at the school must be

taken into account when examining program effectiveness at

13




School. Achievement versus Potential

TABLE II

o gt g A gL ST 1

Schools Performing
Above Potential
(sum of deviation
direction

+6 to +2)

Edison
Emerson
Franklin®
Hale
Hawthorn
Keller
Lindbe:.‘\_,l;
Longfellow
Redbird
Roosevelt
Taft

Y

Schools Performing

Adams -

at Potential Field
(Sum of deviation Holmes
direction Jefferson
+2 to -1) Lincoln
Lowell
Washington
Schools Performing Eisenhower
Below Potential Salk
(sum of deviation .Stevenson
direction Webster
-2 to +47) whitman
i Whittier
S Lehi

14




this level. It is‘felt that through the use of multiple
regfession ﬁhis is done in a systematic manner, théreby in-
suring the preclusion of subjective bias.

The district feels that although this is a very useful
and viable technique, it is certainly not the end. The multiple
regression techniques used to detérhine the predicted values
are based on school values .. -t on individual student values.
It is felt that a more vali reliable measure will come
with the use of individual student data. School predicted
valges will then be determined by weighting by the propor-
tio;;l number of students with those demographic character-
istics at the individual school. Attempts are being made cur-
rently to generate a viable student data base which can be
used in such a process. BAnother problem area is the use of
grade equivalency scores in the analysis éf the Stanford third
grade reading and fifth grade mathematics. It is realized
that raw scores or standard scbres would be better measures
to use in the analysis, but Mesa, as 1s the case in‘other
districts, has felt the pressure of using a variable that the
general public seems to accept. Strides are also being made
in this area to re-education the public to the use of other

scores and  the misuse of the.grade.--equivalency-score... . .

15
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-ADDENDUM

Table III presents £he rankings of the schoolé on each ]
of the éix cognitive critefion factors. The rankings were detér—
mined by finding the deviation of the actualkscores.from.the
_predicted ‘scores. in addition to the rahkings given‘for each
of the individual criterion factors,van overall ranking of-the'
schools was determ;ﬁ“ﬂ I summing across the ranks of the individ- i

ual criterion fac.uis and reranking to determine which school

performed the best as measured by'thefdeviatidn of actudal score
from the predicted score over the six criterion factors. _In 
all cases, a rank of one was given to that scﬁdol with the best
performance.

Table IV presents the overall rankings of the schools for

the 1973-74, 1974-75 and 1975-76 school years.

16




TABLE III

School Rank on Achievement‘Factors

3rd Grade |3rd Grade |6th Grade 6th Grade: StﬂvGrade‘ 3rd Gradé .m
Crit. Math|Crit. Rdg. |Crit. Math 'rit. Rdg. |Stan. Math|Stan. Rdg4 a
4.5 a.5 | 220 21.5 10 - 2305 |17,
14.5 18 5.5 4.5 17 [
24 25 18 16 5 8
19 20 2.5 2" 5 5.5
12 8.5 13 16 5 23.5
8.5 8.5 8.5 s | e 17.5°
6 11.5 8.5 16 10 'vg;,s;;igff
4.5 4.5 15 10.5 14 1
3 152" 22 [ 12.5 14 - 17.5
16.5 21 1 I 10.5 20.5 12
12 4.5 gﬁ 1 2 1.5 3
22.5 23 | 24 19 20.5 21.5
22.5 18 | 1 7.5 20.5 12
1 1 I 2. | 7.5 25. 5.5
21 18 4 4.5 5 3
8.5 11.5 | 18 16 17 12
16.5 11.5 | 18 7.5 5 8
8.5 o 11,5 k’jwy 5.5 2 10 12
14.5 14 20 16 20.5 17.5
25 24 25 25 10 17.5
8.5 2 {7 12.5 23.5 14
Washington 12 7 o1 21.5 17 17.5
Webster 18 22 15
‘Whitman 2 4.5 15
,Ewﬁéﬁtie;L' 20 15.5 | 22




Overall Rank on Achievement
1974-75 and 1975-76

TABLE IV

Factors for 1973~74,

: 1973-74 1974-75 1975-76

Schools Rank Rank Rank
Adams 3 3 17.5
Edison 9 11 9.5
Eisenhower 11.5 4 21
Emerson 20 22 5
Field 17 - 23 12
Franklin 16 6 7
Hale "4 5 11
- —
Hawthorne 11.5 7 3.5
Holmes 21 17 16 &
Jefferson 8 12 19.5 é
Keller - - 1 ‘ é
Leh% | 15 21 25 ?
Lincoln 19 1.5 19.5
Lindbergh 23 20 2
Longfellow 1 9 6
Lowell 22 16 13
Redbird 7 15 8
Roosevelt .2 8 . 3.5 -
Salk 18 A0 22
Stevenson - 18 24
Taft 13.5 14 9.5
Washington - - 17.5
Webster 24 13 23
Whitman 13.5
Whittier 10
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FACTORS USED IN PREDICTIONS

Third Grade Criterion
Reading Test

Student Inward Mobility Rate

{
Percent of Teachers with BA

-

Sixth Grade Criterion
Math Test

Otis IQ

Sixth Gra&erCrite;ion
Reading Test

Otis IQ

Teacher Absence Rate

Fifth Grade Stanford
Math Test

Otis IQ

‘Teacher Absepce Rate

Percent of Anglo Students

‘Third Grade Stanford

Reading Teskt

Otis IQ.

" Student Absence Rate

Fn e
EEawErid

oo U NIR

29

Multiple R
(Accumulated)

0.469

0.575

Mult ipt
(Accumulated) ,

0.485

Multiple R
{Accumulated)

0.493

.0.555

Multiple R
{Accumulated)

. 0.721

©0.790

1 0.822

Multiple R
{Accumulated)

0.729

0.773




